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Rule-Governed Behavior and Human Behavioral Pharmacology:
A Brief Commentary on an Important Topic

Alan Poling and Mark LeSage
Westem Michigan University

Over 25 years ago, B. F. Skinner introduced the concept of rule-governed behavior, which is
the topic of this commentary. To date, behavioral pharmacologists have given rule-governed
behavior little consideration in their analyses of drug action. There are, however, published
studies that demonstrate the importance of rule-governed behavior in modulating drug effects
in humans. Rule-governed behavior may help to explain differences in drug self-administra-
tion in humans and nonhumans and, in humans, differences in drug effects across individuals
and situations. This commentary suggests that rule-governed behavior merits further atten-
tion in the context of human behavioral pharmacology, and posits that scientists who are
experts in verbal behavior can make a unique contribution to the theoretical and experimental
analysis of drug-related human behaviors, including drug abuse and its treatment.

In two well-known books, The Behavior of
Organisms (1938) and Science and Human
Behavior (1953), B. F. Skinner proposed that
behavior is lawfully related to environ-
mental variables, therefore subject to scien-
tific analysis. He also proposed a general
strategy, the experimental analysis of
behavior, for this analysis. For over three
decades, behavioral pharmacologists have
enthusiastically embraced the within-sub-
ject, operant conditioning methodology
characteristic of the experimental analysis
of behavior, especially in analyzing drug
self-administration and drug effects on
learning and performance (e.g., Blackman
& Sanger, 1978; Harvey, 1971; Iverson &
Iverson, 1975; Thompson & Schuster,
1968). In explaining drug effects they also
have borrowed heavily from behavioral
principles developed by Skinner. As an
example, consider analyses of drug action
that emphasize the reinforcing, discrimina-
tive, and other functional stimulus proper-
ties of psychoactive compounds (e.g.,
Thompson & Pickens, 1971).
The influence of Skinner's work on

behavioral pharmacology is obvious
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(Poling, 1986). But it appears that behav-
ioral pharmacologists have given one of
his major theoretical contributions, the
concept of rule-governed behavior
(Skinner, 1966, 1969, 1974), little serious
consideration. Most discussions of drug
self-administration fail to consider the
topic (for an exception see Bickel & Kelly,
1986), even when they are of high quality
and written from a behavioral perspective
(e.g., Goldberg & Stolerman, 1986;
Griffiths, Bigelow, & Henningfield, 1980;
Johanson, 1990; Katz, 1990). Moreover,
with few exceptions (e.g., Malott & Garcia,
1991), behavior analysts interested in rule-
governed behavior have not extended their
theorizing to include drug-behavior inter-
actions (see Hayes, 1989).
There is, however, a small but growing

literature that deals directly with the mod-
ulation of drug effects by instructions (i.e.,
rules). One purpose of this commentary is
to introduce studies in this area to people
with an interest in rule-governed behavior
who may not keep abreast of the behav-
ioral pharmacology literature. A second
purpose is to emphasize the possible
importance of rule-governed behavior for
human behavioral pharmacology. The
final purpose is to suggest that scientists
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who are experts in the analysis of verbal
behavior, many of whom read this journal,
can make a unique contribution to the the-
oretical and experimental analysis of drug-
related human behavior, including drug
abuse and its treatment.

WHAT IS RULE-GOVERNED
BEHAVIOR?

According to Skinner (1966, 1969, 1974),
behavior can be either contingency-shaped
or rule-governed. In essence, contingency-
shaped behavior is behavior controlled by
direct exposure to reinforcement or pun-
ishment. A rat that presses a bar in the
presence of a tone, thereby administering
cocaine to itself, is exhibiting contingency-
shaped behavior. Of course, the probabil-
ity that the rat will emit this behavior is
influenced by the current context and a
variety of historical variables, in particular
the presence of a history in which bar
presses in the presence of the tone pro-
duced cocaine injections.

In Skinner's analysis, rule-governed
behavior is behavior controlled by the
description of relations among responses
and stimuli (rules, also termed instruc-
tions), rather than actual exposure to these
contingencies. Unlike contingency-shaped
behavior, rule-governed behavior only
occurs in verbal organisms. A person who
has never taken cocaine or a related drug,
but does so for the first time after repeat-
edly being told, "try it - it's safe and will
make you feel good," is exhibiting rule-
governed behavior. Of course, the proba-
bility that the person will follow this rule is
influenced by the current context and a
variety of historical variables, in particular
the presence of a history in which follow-
ing similar rules under similar circum-
stances yielded positive consequences.
Several authors have suggested that

rules have a discriminative stimulus (SD)
function (e.g., Baldwin & Baldwin, 1981;
Catania, 1984; Galizio, 1979; Hayes,
Brownstein, Zettle, Rosenfarb, & Korn,
1986, 1986; Vaughan, 1985). As usually
defined, an SD evokes a particular kind of
responding because, historically, such
responding was more successful in the

presence of that stimulus than in its
absence (Michael, 1982). There is no doubt
that, given an appropriate history, verbal
behavior can serve as an SD. This function
requires no special analysis with respect to
drug action. For instance, the general find-
ing that drug effects are attenuated when
behavior is strongly controlled by an SD
(Laties, 1972, 1975; Thompson, 1978)
should hold regardless of whether or not
the SD is a verbal rule (although this is not
foregone and merits empirical test). And,
given that a particular drug is momentarily
reinforcing, the likelihood of drug-seeking
and drug-taking behavior occurring
should increase in the presence of an estab-
lished SD for those behaviors, irrespective
of whether or not the SD is a rule.
The novel, and noteworthy, aspect of

rules is that, as Schlinger and Blakely have
emphasized, rules are contingency-specify-
ing stimuli that alter behavior by changing
the function of other stimuli (Blakely &
Schlinger, 1987; Schlinger & Blakely, 1987).
Schlinger and Blakely (1987) provide
detailed coverage of the function-altering
effects of rules. In brief, in the context of
operant conditioning, rules may alter (a)
the evocative function of discriminative
stimuli, (b) the evocative function of estab-
lishing operations (i.e., motivational vari-
ables, see Michael, 1982), (c) the reinforcing
function of stimuli, and (d) the punishing
function of stimuli. Rules can also alter the
control of behavior by stimuli in respon-
dent arrangements.
Although the functioning-altering effects

of rules are in some cases subtle, in other
instances they are quite powerful. Rules
may, for instance, cause previously neutral
or aversive stimuli to act as powerful posi-
tive reinforcers. If, for instance, a patron
known to be monied and truthful
announces in a bar, "I'll give $1,000 for
each of the first 10 belches that I hear," it's
a safe bet that the reinforcing value of loud
self-generated belches will momentarily
increase for many (but probably not all)
patrons, including some who typically
work hard to avoid belching.
Rules can also render neutral stimuli

that previously served a behavioral func-
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tion, or modify the behavioral function of
those stimuli. Although control of behavior
by direct-acting contingencies is ubiqui-
tous in the everyday environment of most
people, control by rules appears to be
equally significant, at least for verbal
adults in modern societies. As Guerin
(1992) has emphasized, most of what such
humans know, and much of what they do,
is not contingency-shaped, but rule-gov-
erned. If you doubt this, consider why you
confidently assert "it's 93,000,000 miles to
the sun" and "the sun never sets during
mid-summer above the Arctic Circle." Or
why you don't drive on the left side of the
road in the U.S.A., go to work naked, give
your boss the finger, or drink on the job.

RULE-GOVERNED BEHAVIOR AND
DRUG ACTION

To illustrate some important function-
ing-altering effects of rules in the context of
human behavioral pharmacology, we will
begin with a hypothetical experiment.
Subjects are paid college students, each of
whom smokes over a pack of cigarettes a
day. They agree to reside on a residential
ward for five consecutive days. Their
access to various parts of that ward, to
social interactions, and to cigarettes is con-
trolled by the experimenter. Unless other-
wise specified, each subject is given one
cigarette every hour from 8 a.m. to 10 p.m.,
thus they are mildly cigarette deprived rel-
ative to baseline levels.
Each day, beginning at nine in the morn-

ing, subjects sit at a console that contains a
telegraph key, red and blue stimulus lights
above the key, and a cigarette dispenser. A
progressive-ratio 50 (PR 50) schedule of
cigarette delivery is arranged for presses of
the key and, once responding is initiated,
the session continues until two consecutive
minutes elapse without a response. The
primary datum is the breaking point,
defined as the number of responses in the
last ratio completed each session. Written
instructions are provided on a note card
taped above the key. Across five consecu-
tive sessions, the following instructions
(rules) appear on the card:

Day 1. You can earn cigarettes by pressing the
key.

Day 2. You can earn cigarettes by pressing the
key. Cigarettes are available only when the red
light is on.

Day 3. You can earn cigarettes by pressing the
key. The cigarettes that you earn by pressing the
key will be the only ones available to you today.

Day 4. You can earn cigarettes by pressing the
key. For each cigarette that you earn, you will be
required to miss 15 minutes of the social period
scheduled from 9 to 11 tonight.

Day 5. You can earn cigarettes by pressing the
key. No cigarettes will be delivered now; they
will be delivered at 8 tonight.

The day 1 instructions (rules) should
establish responding similar to that pro-
duced by direct exposure to the contingen-
cies described. On day two, the red light
should control responding in a manner
similar to an SD. That is, far more respond-
ing occurs when that light is on than when
it is off. On day 3, one would expect a
higher breaking point than that obtained
on the other days; the statement concern-
ing cigarette availability serves as a moti-
vational variable, increasing the reinforc-
ing value of cigarettes. Assuming that
social interaction is important to the sub-
jects, relatively little responding would
occur on day 4. Here, delayed aversive
consequences reduce drug-seeking behav-
ior. Considerable responding probably
would occur on day 5, even though there is
a substantial delay between responding
and cigarette delivery. As with day 4, the
provision of rules enables delayed conse-
quences to affect behavior.

Contrast these performances with those
likely to occur in the absence of rules. Sans
rules, substantial key-press responding
may or may not occur on day 1. If it did,
the red light may have developed discrimi-
native control over responding on day 2,
although this would require a substantial
period of time to occur. Behavior would
not be affected by the restricted access
arranged on day 3, or the delayed conse-
quences in effect on days 4 and 5. Clearly,
rules affect drug-related behavior in this
example.

Rules also appear to affect drug-related
behaviors in a sizeable number of pub-
lished studies. Several of them examined
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the effects of verbal instructions on drug
self-administration. For example, Frederik-
sen and Simon (1978) used a multiple-base-
line design across components of smoking
topography to evaluate the effects of verbal
instructions on puff frequency and puff
duration. Instructions were effective in
decreasing puff frequency and duration
and, consequently, the amount of each
cigarette smoked and mean carbon monox-
ide uptake.

In another examination of the effects of
instructions on the reinforcing properties
of nicotine, Hughes, Pickens, Spring, and
Keenan (1985) gave cigarette smokers con-
current access to nicotine and placebo
gums during a period of abstinence from
smoking. In the first experiment, subjects
were told they would receive either nico-
tine or placebo gum. Under these condi-
tions, they consistently administered nico-
tine but not placebo gum, which suggests
that nicotine was serving as a reinforcer.
Two subsequent experiments examined
the possibility that subjects self-adminis-
tered nicotine gum at a greater rate than
placebo gum because they believed the
gum with more side-effects (nicotine gum)
was the active gum, not because the nico-
tine gum was more reinforcing. In the sec-
ond study, subjects were told they would
receive either a marketed nicotine gum or a
different nicotine gum (actually placebo)
that was as effective but had fewer side
effects. In the third study, subjects were
told that the placebo gum had more side
effects than the nicotine gum. In both stud-
ies, subjects did not self-administer nico-
tine gum at a rate greater than placebo
gum, indicating that instructions altered
the reinforcing effectiveness of nicotine.

In a similar study, Hughes, Strickler,
King, Higgins, Fenwick, Gulliver, and
Mireault (1989b) gave two groups of
cigarette smokers concurrent access to
nicotine and placebo gums. One group, but
not the other, was explicitly told that nico-
tine was available. Subjects who were
informed of nicotine availability self-
administered nicotine gum at a rate greater
than placebo, but the uninformed subjects
did not. As in the Hughes et al., (1985)

study, it appears that instructions altered
the reinforcing effectiveness of nicotine.
A third study by Hughes and his associ-

ates (Hughes, Gulliver, Amori, Mireault, &
Fenwick, 1989a) found that, when cigarette
smokers attempted to stop smoking, both
receiving nicotine gum and receiving a
placebo described as nicotine gum
increased the number of days abstinent
and decreased the number of cigarettes
smoked. This outcome suggests that
instructions alone may have therapeutic
effects. Several other dependent variables
were examined in this study, which used a
three (instructed that the gum was placebo
gum, nicotine gum, or unspecified) by two
(placebo gum or active gum) factorial
design. Some interactions between the two
treatment variables occurred and the over-
all results indicated that "the effects of
instructions and nicotine (1) are not mutu-
ally exclusive, (2) vary across independent
variables, and (3) can interact such that
instructions modify the therapeutic and
subjective effects of nicotine" (Hughes et
al., 1989a, p. 486).
Although the authors of a major review

article (Hull & Bond, 1986) suggested that
interactions between instructions and drug
effects are relatively rare, at least when
alcohol is the drug in question, the find-
ings of Hughes et al., (1989a) indicate that
such interactions do occur and, moreover,
they can be quite powerful. In their study,
instructions influenced whether nicotine
produced any therapeutic, reinforcing, or
subjective effects, not just the magnitude of
these effects. Here, both the pharmacologi-
cal effects of nicotine and instructions were
important determinants of behavior. Rules
(instructions) apparently, altered the
behavioral functions of the subjective
effects of the drug. As Hughes et al., (1989a)
noted in discussing gum self-administra-
tion, "when subjects are told they are
receiving nicotine gum, the stimulus
effects are probably labeled as indicators of
therapeutic efficacy [which renders those
effects positively reinforcing] whereas
when told they received placebo, the same
stimulus effects are labeled as side-effects
[which renders them aversive]" (p. 490).
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As a final example of the modification of
drug effects by instructions, Bickel,
Oliveto, Kamien, Higgins, and Hughes (in
press) report that instructions can influ-
ence the discriminative stimulus actions of
drugs. This study, in combination with the
others reviewed here, make it clear that
instructions can produce qualitative as
well as quantitative changes in the effects
of active drugs.
Rules also can modulate the effects of

inert placebos, including whether or not
they are self-administered. For instance,
Chait and Perry (1992) examined the
effects of instructions on self-administra-
tion and subjective effects of placebo mari-
juana. Two groups of regular marijuana
smokers were given free access to placebo
marijuana during four weekly one-hour
sessions. One group was told that the mari-
juana was active, whereas the other group
was told the marijuana might be inactive.
Subjects who were told the marijuana was
active reported greater subjective effects
and smoked more placebo marijuana than
the other group during the first session
only. Instructions appear to have altered
the reinforcing effectiveness of placebo
marijuana, although this effect was short-
lived. Interestingly, variables such as drug
use history, current pattern of marijuana
use, and personality measures correlated
with the amount of placebo smoked. These
variables may have influenced smoking
directly, or by altering the effectiveness of
instructions.

In another study demonstrating the
modulation of placebo responses through
instructions, Muntaner, Cascella, Kumor,
Nagoshi, Herning, and Jaffee (1989)
exposed cocaine-using subjects to three
conditions. They were: (1) a drug condition
in which subjects were told they might be
given cocaine and actually received the
drug intravenously; (2) a placebo condition
in which subjects were told they might be
given cocaine and actually received a
placebo injection; and (3) a second placebo
condition in which subjects were told they
would receive a saline injection and actu-
ally received saline. When subjects were
instructed that they might receive cocaine

but in fact received placebo (condition 2),
cardiovascular and subjective responses to
placebo were similar to those produced by
cocaine, although of lesser magnitude.
Moreover, the heart rates of these subjects
were significantly higher than those of sub-
jects who were given placebo and told they
were receiving placebo. This finding sug-
gests that verbal instructions altered the
conditioned eliciting function of injection-
related stimuli.

In a third example of instruction-modu-
lated placebo effects, Vuchinich and Sobell
(1978) examined the effects of verbal
instructions and alcohol on performance of
a complex perceptual motor task. Subjects
were moderate drinkers who either were
or were not administered alcohol and
either were or were not instructed that
they were consuming alcohol. Reaction-
time response errors were greater in the
group that was told they received alcohol
but actually did not than in the group that
neither received alcohol nor such instruc-
tion. Moreover, a significant interaction
occurred between drug condition and
instruction type. As in the Hughes et al.,
(1989a) investigation with nicotine, sum-
marized previously, the type of instruction
presented influenced the kind of effects
observed.

In general, it appears that instructions
indicating that subjects will receive active
drug increase the magnitude of placebo
effects (Cami, Guerra, Ugena, Segura, & de
la Torre, 1991; Chait & Perry, 1992; Hull &
Bond, 1986; Kirsch & Weixel, 1988; Hughes
et al., 1989a; Muntaner et al., 1989). The
same kind of instructions also appears to
increase placebo self-administration (Chait
& Perry, 1992; Hughes et al., 1985; Marlatt,
Demming, & Reid, 1973; Wigmore &
Hinson, 1991).

SUMMARY AND CONCLUSION
The studies considered here by no

means exhaust the store of articles relevant
to the proposition that rules can signifi-
cantly influence both the quantitative and
qualitative effects of active drugs and
placebos. But they do support that proposi-
tion. Certainly the rules, or instructions,



42 ALAN POLING and MARK LESAGE

that people are given concerning various
substances can substantially alter the
behavioral functions of those substances.
Self-generated rules appear to be capable
of doing the same. Consider an athlete who
begins using anabolic steroids. It is proba-
ble that drug administration is preceded by
the person covertly verbalizing something
to the effect that "taking this will make me
stronger." This rule describes a behavior
(taking the steroid) and a desirable conse-
quence of that behavior (getting stronger).
Following the rule leads to the initiation
and maintenance of such behavior. That
this process works is evident by the fact
that anabolic steroids have recently been
classified as controlled substances - they
have abuse potential. But this potential
does not appear to reside in their immedi-
ate subjective effects. That is, unlike most
abused drugs, they do not function as posi-
tive reinforcers in the absence of verbal
mediation.

If this is true, we would not expect non-
verbal organisms to self-administer
anabolic steroids. As yet, no one has
demonstrated that such drugs serve as
positive reinforcers for nonhumans.' When
drug-maintained behavior in humans and
nonhumans are compared, there are
remarkable similarities (e.g., Griffiths et al.,
1980; Katz, 1990). But there are differences
as well. One variable that may account for
some of these differences is the presence of
rule-governed behavior in our species.

This same variable may contribute to dif-
ferences in drug effects across people. One
of the beneficial effects of rules is to bring
behavior under the control of long-delayed
consequences; another is to bring behavior
under the control of consequences that
would be harmful if directly experienced.
Although this possibility is difficult to test
empirically, it may be that drug self-
administration in drug abusers is con-

'Scientists don't prove negatives, and it is possible
that anabolic steroids serve as positive reinforcers for
nonhumans under certain, presently unspecifiable,
conditions. This appears unlikely, however, and there
are several other drug classes (e.g., antibiotics, anal-
gesics such as aspirin) that humans, but not nonhu-
mans, self-administer. Rule-governance appears to
provide a reasonable account of this general phe-
nomenon.

trolled primarily by its immediate pharma-
cological consequences; the repertoire is
not rule-governed. Or it may be that such
people follow rules that generate harmful
patterns of self-administration (e.g., "I can
have one more and drive O.K.; I've done it
before"). In contrast, people who use drugs
responsibly appear to generate and follow
gainful rules (e.g., "I'd better switch to
soda; I have to drive home").
Behavior analysts have only recently

begun to explore the variables that control
rule generation and rule following (e.g.,
Hayes, 1989). Like contingency-shaped
behavior, rule-governed behavior is oper-
ant behavior. All operant behavior is plas-
tic; it varies within and across people as a
function of historical and current variables.
Those variables reside in the environment,
and are potentially capable of being mea-
sured and manipulated.
The simple fact that the control of rule-

governed behavior resides in the environ-
ment, not in cognitive processes, is the pri-
mary advantage of emphasizing rules (or
instructions), not expectancies, as determi-
nants of drug effects. Although self-gener-
ated rules and expectancies may share
topographical and functional similarities,
the conventional approach to expectancies
is cognitive. For example, in discussing
their expectancy-attribution model of
placebos, Ross and Olson (1981) indicate
that, "The model is perhaps most easily
presented in terms of the 'mental arith-
metic' that is hypothesized to mediate sub-
jects' reactions to placebos" (p. 412). From
a behavioral analytic perspective, mental
arithmetic is not a good explanation of
placebo effects.

In fact, from that perspective, the effects
of placebos and of active drugs alike are
explained when the conditions under
which they do and do not occur, and the
variables that modulate their occurrence,
can be precisely specified. Once those vari-
ables are known, they can in principle be
altered to change drug-related behavior in
desired fashion. This commentary has
emphasized that rules play a part in deter-
mining how people use drugs, and the
effects that those drugs produce. Most
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important drug-related behavior in
humans is operant, and operant behavior
is either rule-governed or contingency-
shaped. Although the direct behavioral
effects of drugs can never be ignored, the
presence or absence of appropriate rule-
governed behavior may play an important
role in determining whether or not a par-
ticular person develops a pattern of drug
abuse and, if so, how well that person
responds to treatment. A significant chal-
lenge for all behavior analysts is develop-
ing strategies that foster strong and
socially-appropriate rule-governed behav-
ior in all individuals who lack such a
repertoire, including drug abusers. Among
those best prepared to meet that challenge
are readers of this journal.

REFERENCES
Baldwin, J. D., & Baldwin, J. I. (1981). Behavior principles

in everyday life. Englewood Cliffs, NJ: Prentice-Hall.
Bickel, W. K., & Kelly, T. H. (1986). The relationship of
stimulus control to the treatment of substance
abuse. In B. A. Ray (Ed.), Learning factors in sub-
stance abuse. National Institute on Drug Abuse
Research Monograph N. 84, DHHS Publication N.
(ADM) 88-1576. Washington, DC: U. S.
Government Printing Office.

Bickel, W. K., Oliveto, A. H., Kamien, J. B., Higgins, S.
T., & Hughes, J. R. (in press). A novel response pro-
cedure enhances the specificity and sensitivity of a
triazolam discrimination in humans. Journal of
Pharmacology and Experimental Therapeutics.

Blackman, D. E., & Sanger, D. J. (1978). Contemporary
research in behavioral pharmacology. New York:
Plenum Press.

Blakely, E., & Schlinger, H. (1987). Rules: Function-
altering contingency-specifying stimuli. The
Behavior Analyst, 10, 183-187.

Cami, J., Guerra, D., Ugena, B., Segura, J., & de la
Torre, R. (1991). Effect of subject expectancy on the
THC intoxication and disposition from smoked
hashish cigarettes. Pharmacology Biochemistry and
Behavior, 40, 115-119.

Catania, A. C. (1984). Learning. Englewood Cliffs, NJ:
Prentice-Hall.

Chait, L. D., & Perry, J. L. (1992). Factors influencing
self-administration of, and subjective response to,
placebo marijuana. Behavioural Pharmacology, 3, 545-
552.

Frederikson, L. W., & Simon, S. J. (!978). Modifying
how people smoke: Instructional control and gener-
alization. Journal of Applied Behavior Analysis, 11,
431-432.

Galizio, M. (1979). Contingency-shaped and rule-gov-
erned behavior: Instructional control of human loss
avoidance. Journal of the Experimental Analysis of
Behavior, 31, 53-70.

Goldberg, S. R., & Stolerman, I. P. (1986). Behavioral
analysis of drug dependence. New York: Academic
Press.

Griffiths, R. R., Bigelow, G. E., & Henningfield, J. E.
(1980). Similarities in animal and human drug-tak-
ing. In N. Mellow (Ed.), Advances in substance abuse
(Vol. 1, pp. 1-90). Greenwich, CT: JAI Press.

Guerin, B. (1992). Behavior analysis and the social
construction of knowledge. American Psychologist,
47, 1423-1432.

Harvey, J. A. (1971). Behavioral analysis of drug action.
Glenview, IL: Scott, Foresman.

Hayes, S. C. (1989). Rule-governed behavior. New York:
Plenum Press.

Hayes, S. C., Brownstein, A., Zettle, R. D., Rosenfarb,
I., & Korn, Z. (1986). Rule-governed behavior and
sensitivity to changing contingencies. Journal of the
Experimental Analysis of Behavior, 45, 237-256.

Hughes, J. R., Gulliver, S. B., Amori, G., Mireault, G.
C., & Fenwick, J. F. (1989a). Effects of instructions
and nicotine on smoking cessation, withdrawal
symptoms and self-administration of nicotine gum.
Psychopharmacology, 99, 486-491.

Hughes, J. R., Pickens, R. W., Spring, W., & Keenan,
R. M. (1985). Instructions control whether nicotine
will serve as a reinforcer. Journal of Pharmacology
and Experimental Therapeutics, 235, 106-112.

Hughes, J. R., Strickler, G., King, D., Higgins, S. T.,
Fenwick, J. W., Gulliver, S. B., & Mireault, G.
(1989b). Smoking history, instructions and the
effects of nicotine: Two pilot studies. Pharmacology
Biochemistry and Behavior, 34, 149-155.

Hull, J. G., & Bond, C. F. (1986). Social and behavioral
consequences of alcohol consumption and
expectancy: A meta-analysis. Psychological Bulletin,
99, 347-360.

Iverson, S. D., & Iverson, L. L. (1975). Behavioral phar-
macology. New York: Oxford Press.

Johanson, C. E. (1990). Behavioral pharmacology,
drug abuse, and the future. Behavioural Pharma-
cology, 1, 385-393.

Katz, J. L. (1990). Models of relative reinforcing effi-
cacy of drugs and their predictive utility.
Behavioural Pharmacology, 1, 283-301.

Kirsch, I., & Weixel, L. J. (1988). Double-blind versus
deceptive administration of a placebo. Behavioral
Neuroscience, 102, 319-323.

Laties, V. G. (1972). The modulation of drug effects on
behavior by external discriminative stimuli. Journal
of Pharmacology and Experimental Therapeutics, 183, 1-
13.

Laties, V. G. (1975). The role of discriminative stimuli
in modulating drug effects. Federation Proceedings,
34, 1880-1888.

Malott, R. W., & Garcia, M. E. (1991). Private events
and rule-governed behavior. In L. J. Hayes & P. N.
Chase (Eds.), Dialogues on verbal behavior (pp. 237-
254). Reno, NV: Context Press.

Marlatt, G. A., Demming, B., & Reid, J. B. (1973). Loss
of control drinking in alcoholics: An experimental
analogue. Journal of Abnormal Psychology, 81, 233-
241.

Michael, J. (1982). Distinguishing between discrimina-
tive and motivational functions of stimuli. Journal of
the Experimental Analysis of Behavior, 37, 149-155.

Muntaner, C., Cascella, N. G., Kumor, K. M., Nagoshi,
C., Herning, R., & Jaffee, J. (1989). Placebo
responses to cocaine administration in humans:
Effects of prior administrations and verbal instruc-
tions. Psychopharmacology, 99, 282-2286.

Poling, A. (1986). A primer of human behavioral pharma-
cology. New York: Plenum Press.



44 ALAN POLING and MARK LESAGE

Ross, M., & Olson, J. M. (1981). An expectancy-attri-
bution model of the effects of placebos. Psychological
Review, 88, 408-437.

Schlinger, H., & Blakely, E. (1987). Function-altering
effects of contingency-specifying stimuli. The
Behavior Analyst, 10, 41-45.

Skinner, B. F. (1938). The behavior of organisms. New
York: Appleton-Century-Crofts.

Skinner, B. F. (1953). Science and human behavior. New
York: Macmillan.

Skinner, B. F. (1966). An operant analysis of problem-
solving. In B. Kleinmuntz (Ed.), Problem solving:
Research, method, teaching (pp. 255-257). New York:
Wiley.

Skinner, B. F. (1969). Contingencies of reinforcement: A the-
oretical analysis. Englewood Cliffs, NJ: Prentice-Hall.

Skinner, B. F. (1974). About behaviorism. New York:
Alfred A. Knopf.

Thompson, D. M. (1978). Stimulus control and
drug-effects. In D. E. Blackman & D. J. Sanger
(Eds.), Contemporary research in behavioral

pharmacology (pp. 159-208). New York:
Plenum Press.

Thompson, T., & Pickens, R. (1971). Stimulus
properties of drugs. New York: Appleton-
Century-Crofts.

Thompson, T., & Schuster, C. R. (1968).
Behavioral pharmacology. Englewood Cliffs,
NJ: Prentice-Hall.

Vaughan, M. E. (1985). Repeated acquisition
in the analysis of rule-governed behavior.
Journal of the Experimental Analysis of
Behavior, 44, 175-184.

Vuchinich, R. E., & Sobell, M. B. (1978).
Empirical separation of physiologic
and expected effects of alcohol on com-
plex perceptual motor performance.
Psychopharmacology, 60, 81-85.

Wigmore, S. W., & Hinson, R. E. (1991). The
influence of setting on consumption in the
balanced placebo design. British Journal of
Addiction, 86, 205-215.


